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(57) Abstract: It is intended to provide a novel and useful immunotherapy for HCC and a clinically useful diagnostic for hepato- 
cellular carcinoma. More specifically speaking, a peptide comprising an amino acid sequence represented by any of SEQ ID NOS:5 
to 16 from which an HLA-A24-restricted and HCC-reactive CTL can be prepared. It is also intended to provide a diagnostic for 
hepatocellular carcinoma which contains an antibody against GPC3. 
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{ft-cT^o H LA-A2 4fcimtrefcy* rfTO H C C T L £M?- £ Z ttfT*$Z>* GPC3fi 

*<DIB*iJg^5~ 1 6©lWl:*t75;iE»*6fi:^^KSa*f«o G P C 3 iz »f 

**tN ffF*Jfi*(D»Br#J*«tt-r*o 



WO 2004/018667 



PCT/JP2003/010459 



m m m 

Hf:f:i£#f 

JJfC^ttflTlfflM (HCC) M^p-e^t— ^^^«Io- o-efeSo 
BM^:I/cMlf^<7)-tH:#^^^ff(c: J: (9 N T^T^gfe'JNsf Hfc&tf 5HC c cD^S 

^^«^#fc_b# Ltfe «9 (Schafer, D. F. ,&TJ« Sorrell, M. F. , Lancet 353, 
1253-1257 (1999)), H C ClSJfe;^ Tf ©fV^M W Sr^Jfc-f" 5 £ 5 

rvz/sm (ctl) k £<>xmm&ti%MmttmRxFfcj&'&<D&&^<7 p ?- k& 

WSf otttV^ (Boon, T. RXJ- van der Bruggen, P., J. Exp. Med. 183, 
725-729 (1996); Rosenberg, S. A. , J. Natl. Cancer Inst. 88, 1635-1644 (1996) ) D 

a -7xh^y/^f (AFP) fi, E^li.^-efim^SKci^^ii.i-S^, 

#< ^0HCC^*5V^T^^a^S^St4^^t^5i^^#^$^TV^§ (Fujiyama, S. 
^, Oncology 62, 57-63 (2002) )„ itf^V ^RUt: h <D T W"« — b ]) — 
MH C^7^ I 5H^<: <£ «9 ffi^^tlfcAF P f b -^?Sr|R38fe-T?# 

§ (Butterfield, L. H. , Cancer Res. 59, 3134-3142; Jr Vollmer, CM. b, 
Cancer Res. 59, 3064-3067 (1999); Butterfield, L. H. b, J. Immunol. 166, 
5300-5308 (2001)) o J&J£(D^M:fe b ^#^T ^ <D&m ] Jl&* I"* ? Rfctt UTi* 
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t.tc, AFPRXI PIVKA-II (Fujiyama, S. h, Oncology 62, 57-63 (2002)) fr£ 
HC C(Dm%A<DmM^ — 

%pSmk-tZ> cDNAW^ nrWWMl^IUt^S, V^< -DfrCDffi 

<D&&\Z&H'VlbZ>Z. fcj&SfEW&JiVtV^CGolub, T. R. b, Science 286, 531-537 
(1999); Alizadeh, A. A. b, Nature 403, 503-511 (2000); Ono, K. b, Cancer Res. 
60, 5007-5011 (2000); Kitahara, 0. & , Cancer Res. 61, 3544-3549 (2001); 
Kihara, C. b, Cancer Res. 61, 6474-6479 (2001)) o 23,040 
«<Djt'fS^-5r*ati>^V AI7^r KCcDNAv^f^PTl/^OtffiiaoT, HC 

HC Ctfc^tS ^nb<Dii[fcl L (DmWL7'v -7 T 4 ^&*fcmi^fc (Okabe, H. b , 
Cancer Res. 61, 2129-2137 (2001) ) D 

1 9 9 6¥v Pilia bft, ?V t°^7^^T 5 U -©^ ^-©liSra'- Ki~ 
5^!; t°*>3 (glypican-3 ; GPC3) jft-jS-?^ Simpson-Golabi-Behmel ^ 
#IS£ (SGBS) fe^fc^TgaLTV^wiSMfc^Ufc: (Pilia, G. b, Nat. 
Genet. 12, 241-247 (1996) ) 0 S G B S ^m^m^COmS^M, X^tt^tUT 

S3 n s # $r « v ^mm,m & b m ttaii © ©c^^im^ * -e © $g jg v ^ks^js^ m ± 

oT#1ft#»tb^SXaEtfi3t^k*sJft"C*>5(Neri, G. b, Am. J. Med. Genet. 79, 
279-283 (1998) ) 0 SGB S<D^J5kW#^£ (distinct facial 

appearance), PSE^ % ^ n #if. giJfU ft&ttXtJJIEMfe'fiK 3fe5ctt^Pfe^ 
j&S^ff (Behmel, A. b, Hum. Genet. 67, 409-413 (1984); Garganta, C. L. 

TkU- Bodurtha, J. N. , Am. J. Med. Genet. 44, 129-135 (1992); Golabi, M. 
Xf- Rosen, L. , Am. J. Med. Genet. 17, 345-358 (1984); Gurrieri, F. b, Am. J. 
Med. Genet. 44, 136-137 (1992)) 0 G P C 3 ilO m t h E te&^B^^ti tc It 

lo^cx^ y > % ^ & ;h £ teMB^ <d x tkx h & t m& & tix v> s 

(Hughes-Benzie, R. M. b, Am. J. Med. Genet. 66, 227-234 (1996); Lindsay, S. 

b, J. Med. Genet. 34, 480-483 (1997); Veugelers. M. b, Hum. Mol. Genet. 9, 
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1321-1328 (2000); Xuan, J. Y. h, J. Med. Genet. 36, 57-58 (1999) )„ 

^(Dm^b^mv&m^nm&ft^^ t^h, sgbs«»gpc 3 

\Z. £oT3l££2r £tlZ>vSm\t£&mi<f bfhX^S Q (Hughes-Benzie, R. M. h, Am. J. 
Med. Genet. 66, 227-234 (1996) ) N GPC3^r)7©W^^ Z<DfcM 
KM~t&3CWfcUbfrlX\;^5 (Cano-Gauci, D. F. fe, J. Cell Biol. 146, 255-264 

(1999)) D mb^^^^iiSGBSlftlbtiS^ m&M, MMkRTim : &J& 

ftm&&£t£^kMW-V%Z>o Iff v hM%r&m^fcffi9Zfrb, GPC 
3 mRNAIiHCC, J3«. fl&Jliflm J36«fr, m!%mMXi&% mm LTV^ 3 ^ 
i^f^^tiTV^ (Zhu, Z. W. Gut 48, 558-564 (2001); Hsu. H. C. b, Cancer 
Res. 57, 5179-5184 (1997); Pellegrini, M. h, Dev Dyn. 213, 431-439 (1998) ) c 

^fc N gpc 3fcm®mmM<Dm.^i¥mft3bi9, frsm^mmmm^^^xr 

7js h — is* M#5 fc6t> (Duenas Gonzales, A. h , J. Cell Biol. 141, 
1407-1414 (1998); Cano-Gauci, D. F. h, J. Cell Biol. 146, 255-264 (1999)), 

GPC 3M^S^ coMM(Dmm^^^xm5JL&%$M £ tiX^^ & t v^ 5$R-&# s fc 
S„ Lin btt, CP C 3 (iIE^^|ipm-e^?i.UTVNS^ N SifficDpll-lg^J^ 
^3oV^T^^Iii"e% ftV^ £ Lfc (Lin, H. fe> , Cancer Res. 59, 807-810 

(1999)) D GP C 3mm^M,hthf^^X(D^ — ^fcl^T, a— K^H&fc:*? 5 
^^«^<, G P C 3 ^iiJt^ ^/Hb^^Tfe <9 % £ 

ftffl-eMt 5 rtiCj;o-CGPC3 f t fc 0 HfC, G P C 3 

mmuw^nco^mwm^^^^^x =-n — — T^sttsrE&^-rs - ^ $ ^ 

TV^ 0 G P C 3 t g^iltlt i btfi, Ef*7 y hf&#BJ§& 

tl,fc^£)/^feS (Murthy, S. S. h, Oncogene 19, 410-416 (2000)) o 

gp c 3 ummmmm^^^xm^-rmmm^m^tbxv^^ t&&m 
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ji,fcti£*iTW£i^ m t h if © 3$ is ^ -e g p c 3 u — * — m l c M t" ft ^ 

^vWl^-afe^Tl^o $R^£tbTl^ £ 5 ^ (Duenas Gonzales, A. J. Cell. 
Biol. 141, 1407-1414 (1998)), ^^JffilfflJ^ft id*? ft 6 G P C 3 OMBf'^^f* 
3a-— t^^tltco K^ftS, Xiang GPC3 

^0fLit^V^T 1 b^^lLTV^ c ^V^r ilr^^Lfc (Xiang, Y. Y. h , 
Oncogene 20, 7408-7412 (2001)) o ^fhh<D"f— GPC3^r^P)©i 

\z. # % mmmM <o m <d m% t u t &m l# § ^ t £ ti s » -r ft ^ ^ > 

G P C 3 <£>3§?lf;£$c A © G P C 3 Igttla^^ b^C&^&tfS ffi&© il?T<£> 59 

BittK, Hcc<&m&, mmnm ] M^^^x(D^GP c 3 ^mm-r^m-mm.m 
frb£.x^, gp c 3^m^i^t4--<D^Kfe^^^v^-c^■a^mtbaffi[6]^fc5o g 

P C 3 (D#^?a^^tLb(^ll^(D^tT}-^V^TMM^fe5^^^tt^6^^ftV\ 

r:t^©l(i, M^ffi^^^^m^n^^-^y (hspg) tfsj&j&t^ 

iBistgMtH-?- (fgf) Ri$wntm<D^/*v isw&vkf&&m^(DMMt£m&<vm 

^Ki&^XhZ i i: ^PJ t>frb ftofc (Yayon, A. , Cell 64, 841-848 (1991); 
Schlessinger, J.h, Cell 83, 357-360 (1995)) Q ? V t°.*>«GP I T^Z> — 

mmmm^u s p g<d?t =: x&v ^ iim^gpc 3cD^m^^/^coM 
#^c:*5^5^oiai^ii#M^ft^m»s gpc 3&&mm.^ttemte<>fej7mxj$ 
*^^#H^^fS^brv^5fe^l?^iftv^^^^i?IlJ$tb5 0 gpc3^m< ^ 

-j&Ki, ^I^tt^>'^^K«li«<D^t^fcv^TS^ft : ^S:f'J«^^oi«$i^-C 

V^ftV^S, JB3«^ — tttffl £*LT£;fc: (Coggin, 

J. H. Jr., CRC Critical Reviews in Oncology/Hematology 5, 37-55 (1992); 
Matsuura, H. RTF Hakomori S. -I. , Proc. Natl. Acad. Sci. USA. 82, 6517-6521 

(1985) ) 0 gp c 3 (Dm&R&mW}i>mm#}%&\zmm 
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<5 o 

# o jrann ^ri^ i <@ (7) # * mm b r % £ t^m co mm^ h & & z> 

3 CM5f^^#^ 200 7vA£X±^^Z b V^^Tl^o :llb©lltOHCC 
-e — # — £ ITAF P^.tFPIVKA-11 #S£p h tlX ^\ iH^f- £ o Ttt^fct} $ ^ 
9, #}^(DHCC©t»TfillLV^ ^TV^c H C C (D^-M^WrCD 1t tf> \Z. 

ffi lei^rffl ft M-^ — ^7 — tfSiKM & 3 o 

*mm%-mte, cdna^ ^orw^f-^ti^^, t MfimM 

3 (GPC3) &|f3)£U ^^^(DfcfecolI^feiJg^^^ftf^i^ft t)#5 
if^ift^^^ K£JLtt! bfc 0 ^v^-*Hitf ttHC Clf iii^fc^ttG p 
C 3 ^>v-^fC£^ttiU GPC 3 «HC C^fffcftffl^^— # — t4!3#5r 

-r*£t>%, ^mwte, ^r© (i) ~ (is) ^fiffc-r^c 

(1) @a?ii#-^5 — i 6 <dv^-?Mi^{^i-t ^ /sfega^i^fcfts^^ k q 

(2) SB?IJ##-5~1 6 ©V^-fti^^-Tr^ y^IE^iRcl&^T 1 jH^Tc^ 

(3) NM^^fB^r^y^y^^/y^y^ ^tti/^ p< ^ 
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= i/*fc»MJ/b77>'tfc5, ±15 (2) ^IB^O^^Kc 

(4) C»75;f^7x^T7 = ^ ^fyn-f^ h 

y 7° h77^fc^ft^yt? fc^, ±tfi (2) ^fc^ (3) \zmm<v^7°?- 

(5) ±15 (1) ~ (4) (DV^m^^f5«fe(Z)^7 0 ^ K£r l@£*±^tf\ ffi 

(e) ±i5 (i) ~ (4) (Dv^-rn^^mm^^zf^ k^hla^^^ 
M^^&aeffi^ii^LTi^^^y y— ^ D 

(7) HLAWHLA-A2 4T^5, ±15 (6) {31|B*ft<D^ ^ y y — 

(8) HLAWHLA-A*2 4 0 2tfc5, ±15 (7) (^15^0^^ 

y y— A D 

o) ±t5 (i) ~ (4) (D^irth^Kmm^^^- F&m^xmmmmvk 

(10) ^Ut°^y3 (glypican-3 ; G P C 3 ) * ? SC * fcfi±f5 ( 1 ) 
~ (4) <D\^fht^mm(D-<-y a ^- F^-atp^(D^^7/ 0 ^ K«r = — K-TSSfrfs 

(id ±t5 (i) ~ (4) (D\^M^z:mm(D^^¥^m^xmm,mm 

(12) ±15 (1) ~ (4) (DV^Tt^^^cf5*cC0-<y o ^ K£rJl^-Cft*f $tL 

(13) HLA#^£±1B (1) ~ (4) rn^-f tl^KlfSS^^T/^- K£ © 

^rS^i- 5 ^H^iWlJI&o 

(14) ±15 (9) (10) te|B*fc©:frftteJ:oTBi3|$;ft,5, ±15 
(13) \ZL&M<D$H&m&ffil& 0 

(15) GPC3|Ctt5Si#:^tf, JfflNBJM (HCC) 0^»f^fj 0 

(16) f-v^i>tGPC3K:^i-Stfi:<*:Srg5ftfe$*5^:^Sr'g-tf, HCC 
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(17) m^^y^coGP c 3 r t &^-&\ ±m de) ^ 

(18) GPC3 WStt^lrttf, HC C cD^HfOfc & <D ^ 5/ K 

^wmmfc^m<Dm9um<D&mx*h% B^m^frmm 2002-245831 -^m* 

El 1 tt N ^AIII^ft5GPC3 mRNA©HCC#I^fi^^f 0 
2 0^!j(DHCC^U«a^©3ES'iaii^*5^?) t hGPC 3 mRNA©M© 
tlfcj-Jfc (RR) ^r^i- 0 H C C t H" § R R #|tM ft 5 It* : #ffiS&<£>3& 

|EI2«, t hHCC|ffljattt^V^TRT-PCRtJ;otttt|$tifcGPC3 
^.t^jS-T^^ (MM) ©mRNAOMWo 
V— ^1 : HepG2, I/' — >" 2 : Hep3B, U — ^3 : PLC/PRF/5, 
U— 1/4 : SK-Hep-l, ^-^5 : HuH-7 

HI 3 tt, G P C 3 F (^"T^ K (pep) 1 — 12: IE?IJ#^ 5-16) ~e^tj 

<5V^-rtH!LUfc^W#IBilS^«?^ (%) Sr^i-o HCClWSttt LTHLA-A 
2 4 + GPC 3 + + + <D HepG2 > H L A — A 2 4 + GPC3~© SK-Hep-l, HLA 
— A2 4~ G P C 3 +++ (D Hep3B S.t^HuH-7 SrJS V\Jfe# 1 Jd^t LT^^f K 1 , 

3, 7 % ^fclJl if2|^L-C^^K5, 6. 10, 
* fcf* 1 1 -e^^E L/t CTL, 3 LX-<^°^ K2*fcttl 2 T'lf Lfc 
CTL, If 4(^LWf Kl, 2, 3, 4 N 7, * fc« 1 0 Vft C 
T L N A# 5 i^Lt^f Kl, 3 % 4 , lMfcftn "TMPI** LfcCTL, 
B# 6 tttT^T'f K6 4fctt9 Tlf Ufc CTL, S# 7 mSfr Lt^/f K 

4, .5, 6, 8, 9, 11, lfclil2tl»LfcCTL, §f 8tMLT^7 0 

f K5, 7, tfcfil 0T?RiLfcCTLOfe*Sr*t, 
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Effector/Target Jt (E/T it) , 1rtet>%1&mfa&lZtt't & C T L$C<Dlt&7Fir 0 
0 !)x^^y/p y b$r/g^T HepG2 ©i(f*Jb^ f-*5 ft § G P C3^y 

3, 5, ^15 7 : 6, 12, 2 4, 2&t5 4 8 R#|HJ<75l&il!fe© HepG2 
J3S 1 X 1 0 5 {@(D^f#) 

l/->-2, 4, 6, 5:1^8 : 6, 12, 2 4, 8 B#Pf9 (Dt^^^ <D HepG2 J§ 

m±m2 o m i 

HI 5 ft, 3li<Z)HCC|0lS* (Hep G2, Hep 3B 3o J; TJ« SK-Hep-l) <Dj§^_h» 
^l«^5GP C 3 ^y/^f©E L I S Ate J; § ^A^jP^^-f^ HepG2 
IBIS 1X10 5 {@® 2 4 B#f^i#^#cDi0^_h?t 1ml ^GPC3^ 1/ §t(D 
IS^lU/ml ^jftbfco 

El 6 ft, i/zfv v h t J; § H c c Itif ^ © tt G P C 3 

0 7ft, HCCif 28^Mft^Kt- (HD) 5 4^®M4 , ©GPC 
3^y/^fCEL I S Afc J: <5J£*<D*£* 1.71 ft, 5 4^©HDS* 
Ott^OGPC 3 ?l<'^?W<D¥-%3m+ 3 SDt UT^US $ frb5 , lfc?t^tf)W 

^:^^##ft, Okabe, H. b (Cancer Res. 61, 2129-2137 (2001)) \Z.^dM(D^ 

i^LTv^slTS/ e ^ffl?tt^x/^f t LT^y t°*y 3 (GPC3) %m 
Sbfdo jM** ©gp c 3 Sr^ffiufc^-eft, flfgaM^o*, '^!jx.ftw, 

^m, i-v>ai, flaw, feif ©ixiiG p c 3 liiftt-fe 9 , 

^ew^ft, E?mmi&<Dftm i omm&<DB%*te^^x, »i^GPC3 

t f G P C 3 ^ y/^f©7;; 7 ^Ifi^Jft<££ni?fc t) , MxiftGenBank (D? 1/ 

s<#'%*f—#'<>-*\Z. Accession No. NP 004475 £ UT3££i£ tbT:fe «9 , 
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in vivo ^*DV>-t^li:^*fflJ!a-h{c:li^$tL5#-^^ N 9S075yifc^b*5 
#<£6 0%^^I)HLA-A2 4ttf5^^7S:f f§GPC 3 

hla-a2 A^n-r^^f—y^-i-^^^- Y(omu\-±, mz-tt a 

Immunol., 152, 3913, 1994; J. Immunol. 155:4307, 1994) ^|BftO^^^S<3 
V^Tfr 5 - t &X*% 5 0 HL A- A 2 4g^©HL AOSl-O^Tt^ii^T' 

njmt *oTV^ y 7 h ^7, $JxJ:£ Parker K. C. , J. Immunol. 152, 1994 

PMtt£ £ t t^^^UfPtt^r insilico •trfl-^-rs^ h &T*^£ 0 

H L K$t=f- £ OSjg-g-^fPtttt. Mx.^-bfBO y ~7 h !7 ^ T £ f U ffl X £ 5 
BIMAS:HLA Binding Prediction: http://bimas.dcrt.nih.gov/molbio/hla_bind/ 
(Parker, K. C. b, J. Immunol., 152, 1994), fcS-V^S: Nukaya, I., Int. J. Cancer, 

so, i999#fciB*cO>^£j^T^1-5 - b&x»£Z> 0 

9-mer^tM 0 -mer Ff*s# bfrlfr G P C 3 ^y/^I©i7^/^iE 

#5 0 IfffiV^btl5-a^Mit Peptide Synthesis, Interscience, New 

York, 1966; The Proteins, Vol 2, Academic Press Inc., New York, 1976; 
"ff - K _-J$^ (1*). 1975; ^7"fF^Oil^m J*L# ($0 > 1985; _£ 

m W099/67288 -5H£ fclfB^fc $ *L"C £ 0 H L A^ £ -<:7°^- K t <Dm&<Ol& 

-g-ft, T AP^cHIT 2 fe6V>}iRMA-S^Bfla^{c:_i^HLA*^^^5i^ -li- 
fe h7y^7x^^yF t^f- K£-f h U iMffil^^t5H 

la^7^ i^*7D-t^f -efeibTSiJS-r^ -^^^^^ 

X.fc£ Immunol. Lett. 2002 Aug 1, 83(l):21-30; Immunogenetics, 44:233-241, 

1996; Nature 346:321-325, 1990 &0M(D - t )<, 
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HLA^iLtU, 0*A©#< (6 0%) ^'ftf LT^5A2 4S^^ 
5;^5^/^^^||5f c j5j^| L < ^ 35 fc;^ u< teA* 2 4 0 2^<E>1f 

«t5jBBja«*ttT*BJia (CTL) il^fgOiibV^:? 0 ^ KSraUES^i-Sr 

TV^c^T? (J. Immunol., 152, 3913, 1994; Immunogenetics. 41:178, 1995; J. 
Immunol. 155:4307, 1994), # fcttfc^T 0 ^- Y\Z.^ Lt £ *L 6> 
fcafcgE3rfifoTt>&V\, ^A.«f s HLA-A2 4 ^-n w ilfD'|4(^>lft |j CD£3:^:7° ; 9 1 - 

3£bfc!9, fcSV^W:^©46l|r^*^■•#-«T wv^— ^^^r§|#jgi bfc 9 f S«T 

- 10- 



WO 2004/018667 



PCT/JP2003/010459 



Nakatsura, T. b (Eur. J. Immunol. 32, 826-836 (2002)) ^fB^O^&jfdS^ 

Hum. Immunol. 2000 Aug. ; 61 (8) : 764-79 Related Articles, Books, Linkout 
Induction of CTL response by a minimal epitope vaccine in HLA A*0201/DR1 
transgenic mice: dependence on HLA class II restricted T (H) response., 
BenMohamed L. , Krishnan R. , Longmate J. , Auge C. , Low L. , Primus J. , Diamond 
DJ. }£f2icO%0) 3rJB^££ £%-?#5 0 *WJI&<lS*flH£fiJ: N ^£tf««J*HilS& 5 

^CfcBLfc IFN- y JktFtrZ im-y^S ? n~^j]s&feiZ£^xmm±\Z-5lWk£tV 

Ser-Phe-Phe-Gln-Arg-Leu-Gln-Pro-Gly-Leu (Sfi^'J## 5 ) 

Phe-Phe-Gln-Arg-Leu-Gln-Pro-Gly-Leu (ga#J#-5§- 6 ) 

Met-Phe-Lys-Asn-Asn-Tyr-Pro-Ser-Leu (ga#J#-$r 7 ) 

Phe-Thr-Asp-Val-Ser-Leu-Tyr-Ile-Leu (IH^!j#-^§- 8 ) 

Lys-Phe-Ser-Lys-Asp-Cys-Gly-Arg-Met-Leu (BB?!I## 9 ) 

Trp-Tyr-Cys-Ser-Tyr-Cys-Gln-Gly-Leu (Ifl^J#-S§- 1 0 ) 

Lys-Tyr-Trp-Arg-Glu-Tyr-Ile-Leu-Ser-Leu (@B^i#^- 1 1 ) 

Glu-Tyr-Ile-Leu-Ser-Leu-Glu-Glu-Leu (@E^fJ#-5§- 1 2) 

Ile-Tyr-Asp-Met-Glu-Asn-Val-Leu-Leu (MB^!l#-^ 1 3) 

Ala-Tyr-Tyr-Pro-Glu-Asp-Leu-Phe-Ile (|B^J## 1 4 ) 

Phe-Tyr-Ser-Ala-Leu-Pro-Gly-Tyr-Ile (IE^!l#-^- 1 5) 

Arg-Phe-Leu-Ala-Glu-Leu-Ala-Tyr-Asp-Leu (Ifi?'J#-5§- 1 6 ) 
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■&fc\-±2m(T)T % ; m^wM^ tc feum t$ nx& ^ , mmum^ t mm <Dwmm 

^- - ^ — (D g m f * M * F!J 7? S D 

»^ $ t^fc-^^ KiHL £ (Dm^m^M ^X&mmKBCmirZ CTL^ 

^m^^bm^mm^m. x> & vx^mm<D-<-y^- vxmwc-t& z.kK&<o, ibis 

• ^697rfeS 0 18k in vivo R X$ 

in vitro (d*5V>T, <D^f- Kfc J: 5^^lHJ^<DflJ^:« N «{C>^b 

-<7/°^ K£<7)3£#I^£C. ^Jr^^T^tLSo Z. (Dittos HLA^i©^|ft 
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b&X*%&a T^^^Vhilt^ ZSCflt (Clin. Microbiol. Rev. , 7:277-289, 

1994) KmM(Dh(D?j;¥tfjfcm^m-?&z> a y^ o y-A»J, SifMm 

3 o ig^jfct UTte, gpg^ ^^S:#s ^T^-¥s »M*^^fUlt 

i[lHSi"t-5wi:*S"e#5*SN 31^ 0. OOlmg—lOOOmg, §f*L<« 0.001mg~1000 
mg, «t «9 0* KftO.l mg~10 mgT?fc »? , & B III 1 5 ©2*0 

USSf*. f^^Mc 5 ! 2 ll-5 1 0 5 0 7f, RUWm 2000-512161 

^iz:wmiz.&1ft$tiX^%jj&:&m^-C?T 5 n b&X%%&, 0* u< ttfi&jSEiR. 
tJR/"* fii^BS ©*t& * 5 *fc«fc#tf> b #fcfctli§CJl^*fBflS £r V ^ TiltH" 5 „ * 

2 4, tMLA-A* 2 4 0 2 £ i~5 £ U MXh 3 Z. 1 3&*#V\, 

W^fEBI&^^lfiL^^b^^bfc^, in vitro £fc« in vivo -C^^SK©^^" 
^Kirfiltt (PJ*) ^-^s ^ClIRJi^JiaSrfl^-rsr. fc*s-e#S 0 *?8»©^ 

ffi^*fflfl&tf5fi3|&*l5o fc^VMi, irCH^^lS^^PJ©^^ 0 ^ KSr in vitro 

*3SKJi^fc N GP C 3 ^^^f tfctt±|B*^©^f KSr^tf> 
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Air & feB^- iiDNA (DJfmV &ottRNA©flT:-feoT|)iV\ m A <D~Jj 

y >-m# * a ^ com* <D&m % m v \h,rf & < % # m ps^-r -5 1 © -c « & v \ 

^ffcftjtcrau 09 ^.rf Cancer Res. , 56:5672, 1996; J. Immunol., 161:5607, 1998; 
J. Exp. Med., 184:465, 1996; <Wm 2000-509281 ^-{-fBi^O «fc 5 \Z. VXft 5 £ h 

JS*^#BJI&Xt5CD 8S&ttHBil&, *yttt^jfiL^S«Sr in vitro l:^PJ©^7" 
G P c 3 K:S!f"#-5£t#f2, ^—f-^fdii^y ? ^/HKffctDV^jh,-? 
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Of ^/N°^^^S^f^ffl^TMit"e#. ^fcrfclgCD^tf) (Santa Cruz, CA) £r 
^IJ^fS w i %Brfg-Cfc5o rfrlEOGP C 3 £/BV>5^-&te N ^I^Ct SDS- 
Out™ (Sodium Dodecyl Sulfate Precipitation Reagent; PIERCE, Rockford, I 
L J:5iA) ^V^-CSDS»^Tfit5r £^0* bV\, tfcGPC3© 
GPC 3©T^/SliB^Jd^3g^3&*P^-Ba^JSr3S^b, ilittf) 

9yK /-\J>.5^ty — % ^!7by. ^^^Oib^^GP C 3 

<D^^f- F&i&ft&mk VX$t5-irZ> 0 g^te, ^m^Srffiii-r-ST^a. 

^Vb (FIA^FCA) ^ ^^fjo T V^ 0 J£-^«. If, gfcjBGO - £ K:fx ? „ ^ 

b SRjfiL £rtT 5 r £ K X <9 #LjfiUft fe tt 6 „ - wfeiik* I^LJIi «\ 
5; /VT^T^i Is h (Ojjlfe (Kohler. G. and Milstein, C. , Methods Enzymol. (1981) 

73, 3-46) mzmtxn5zb&-v%z>o nhtit^^c^v k— ^n. mn^m 
m%mm, m m hat mmm r^y/ry^j; t*^ 

&<£t?#*Jfc) S r lc «t 9 -hSB HAT j#tit<DJ|il^ 
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3 (#!|xJ3\ Vandamme, A. M. et al. , Eur. J. Biochera. (1990) 
192, 767-775, 1990 #Bg) o 

Jffe^^fc^^M^ in vitro^fcfiin vivo It B #J £ i~5£vft:£rj^ 
^n-7h^77^>-iI t };§S»-<t^5it^t5 0 -tOftfe, i!3t<7)^>^ 

-So 

Mx.^ ttfcCOmifk Ltft, Fab, F (ab') 2, Fv, H®<7> Fab £55£jfeFc5r^ 
Fab/c,^7t»H^b< fiLfOFv M^&y — T*mffi ZlttcMM. Fv 
(scFv) tf^ff £>;ft5 0 ^:^PJ©g^cD7tfe^fi, ^lf^:^iGPC3©V^^^ 

p c 3 ^ >-y<^ m^Mir^mit^m^i-^^ ^ ^mE^h^^m^^w-m^, 
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mxh% 0 

^PjW#»f^J(Cl^^T, mfeirZ ■k<DX»fet£^^, ffifctefflZ-ltl fig/ml CD 

mmxm^^^t^x^^o mwrm^n±mG p c 3 i^sh-s^©^^ &m 

"t'-r?froT^^< . fcSv^ttG p c 3 ic^j-i-^^L^^gl^bfcH^^^-^JL-efT 

kKx^x, ntniw.^ h c c m&x ■& z> ^^mM-r & r t & x # 5 „ 

HCCl^i~5?&!SEO^*%flSW"t"S^«)t2:j|Sl^«it2:ff 5 - t 1>^5. 
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c DNA-r/f^D7WlHJ;5l€ : fM©7 P P77^ V >^'«5fe^#^Lfc 
ctM'firot (Okabe, H. £>, Cancer Res. 61, 2129-2137 (2001)) o Jjf^OB&flf^r 

© $ t> i oM^BMif^s^cjm^'^ i owmcmB&$<< /is* (hcv) &§ 

L-X^Mt£^.Mfets:fa~z> 7t 0 National Center for Biotechnology Information 
CD UniGene 7*—^ .X bSlR bfc 23, 040 @cr> c DNA^ttf^/iy^ K 
®J c DNAW ^P7W Srf^iil bfe 0 H C CS^jfet -5 ^ttJTflg!*!^ 

»WTfet)#§GPC 3^pJ^Ufc 0 2 Oi©HCC^ 1 6^J^*5V>T, 
fiMi-fe It 5 G P C 3 mRN A £D^m«^«ttM ^£5 it S i Y) % 5 

w_h^^^o/t (@i) 0 1- g p c 3 mztAs^cDHc cfc3o\,^xmmmw. 

UT*5«9. BMIf^-f/KX (HBV) *^«HCVflS^^«g|3tL-CV^^^o 
fe„ — GPC3 mRNAttJl&f, mmfB, MJ^JifJ, ^^^Wlifc^V^T 
ilMLTfe!), ^A©EfEiOi5i Ayif-e^m^fS^ofc (@l) 0 rtufecT) 
GP C 3 iZtiRTZ 7 s /—^>7*xi v <f4 >-^m%K£^\^X^m^thX 
V^^CD^— ®:bfc (Zhu, Z. W. Gut 48, 558-564 (2001); Hsu. H. C. £>, Cancer 
Res. 57, 5179-5184 (1997); Pellegrini, M. fe, Dev Dyn. 213, 431-439 (1998) ) 0 
ZKDffigkfrb, GPC3lia-7xF^y/^f (AFP) t HCCfc 

[*ii2] t fHCC!«t^it5GPC3 mRNAMLA-A24 

(RT-PCR) ^V^cGPC3 mRNAll ^HLA^^I (w6/32, 

IgG2a) *fc(^HLA-A2 4 (IgG2) ^^n-f;V^ (VERITAS, Mm) , 

RXJ^FITC 3^7*- h^^feL^^^ I g G (ICN/CAPPEL, Aurora, OH) 

fcfz£im&RX?-7V—y-4 M)-ia6HLA-77X i W-A2 4©! 
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gtSr^WUfco HCC«tfc5 Hep G2. Hep 3B, PLC/PRF/5. RXf HuH-7 fi 
3K^k^:^:JjniftE^W^5MEffl3NHIfeJf?IR-fe — ^ & Lfc 0 * SK-Hep-1 fii^ 
g K. ItohtfrtJ: «9 r^^mv^Co 

RT-PCRI^O^fe (#>) X. f£ Nakatsura, T. b, Biochem. Biophys. Res. 
Commun. 281, 936-944 (2001)) fc^o T?To fc„ 939bp (D Iff Jt ^if^t" 5 G P C 

tts 3ttJ«5 8°C(DT~— V y^fiS-e© 3 Oti^lM ^/^b45RT-P CR 

S^^fTofc. ^V^fcGPC3 P CR^7^f ^ — SB^Jtt. 

-fe : 5' -GTTACTGCAATGTGGTCATGC-3' (IB^J#-^ 1 ) 

T l'* : 5' -CTGGTGCCCAGCACATGT-3' (BB#J#-§- 2 ) 5 s 

i? : 5' -CCTCGCCTTTGCCGATCC-3' (BB#I#-§- 3 ) 

7Vft^:5' -GGATCTTCATGAGGTAGTCAGTC-3' (@B^J#-i§- 4 ) t*>5. 

*J"fi§-efe5 £ - T^f ymRNA('j;5l?ft©f^ H C C*fflJ3&^i£*5 5 G 
PC 3 mRNA©M^^tfc 0 

HepG2, Hep3B, St* HuH-7 H C C $8Jjc3:^ fcjo V^T G P C 3 mRN 
A©3i^M^^tl^ PLC/PRF/5 Iffl^^^^VMTtF^igCD^m^^^^rt^^ 
SK-Hep-1 t?W:-t©J; 5 ft3&^ttJ!.e>;h/Jfcj&*ofc (0 2) o S^K HepG2 25. "0* SK-Hep-1 
[JHLA-A2 4Sr3S^Ufc:fl^ Hep3B HuH-7 «383l Ufr#>o;fc 0 

mmm 31 mnjkm^t (pbmo (Dmm^x^mm^^cTi.cDmm 

9hftW$t (Kubo, R.T. b, J. Immunol. 152, 3913-3924 (1994)) fcg-^V^ 
HLA-A2 4^}^t^^H^i^^SGPC 3 Efe)^^ K^IiU 
12fOl*5^7°f KH^btftffllfc (*l)o CUbO^f Kii, 
Rnoc/PyB0PfeSr^V>T^U^^©"efe>) (#fB###U ~ 1 2 £#fl<D^ £) N 
biologica (SCSC) ^b!fAbfc 0 KO«gl4, HPLCt^fUfc 9 5% 
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M^©HLA-A24 + H C C If itf y 3 0 m 1 tr#, 5fe^$R^ 
L7tJ;5(C (Nakatsura, T. £j , Eur. J. Immunol. 32, 826-836 (2002) ) N 
Ficoll-Conray ^Jt^SBSs X o T P B M C £^11 bfc 0 HLA~A24g 
— 7^ir^ glypican-3 ^^(0^7^ K 12 S K No. 1 ~ 1 2 : IS^'J 
5 ~ 1 6 K:>tfj£;) to^T, 8^©HLA-A24 + HCClt (Ptl~8) 
^^#fcPBMC^f)HLA-A 2 4 #)j|€t£T\ ^oJigjJ^ftiT) C T L 
i-^mt)^-D\^xm^Vf^ (E13, *1) 0 PBMC^b^fKtlteCTL?: 
^^i-^^tif*. (Nakatsura, T. h, Eur. J. Immunol. 32, 

826-836 (2002)) £rfflV>fc 0 C T L F I T C - n ^ i?^ ^r- 

-CD3, -CD 4, lfc}i-CD 8 ^/ ^ a— ^/V£tl#: (~^W, %Cjg) & 
fflV^7^1l:^^m^-fe^J;oT^ff^Ufc 0 ^7x^i?-iMtFHLAMt 
^r^r^i-^ /cid^, ^^H^Rffc:^ 2 0 m g /m 1 ©^-HLA-^7^ I 
(W6/32, IgG2a), ^-HLA-A2 4 (0041HA. IgG2a) N jju — C D 8 (Nu-Ts/c. 
IgG2a), fet-HLA-DR (H-DR-1, IgG2a) N ^iii-CD4 (Nu-Th/I s IgGl) 
^.j vi—)-;vm^mM^tc 0 T4 7 ?4 7&&-?frMMt IT, ^-CDl 
3 (MCS-2, IgG2a) Wft-CDl 4 (JML-H14, IgGl) ^ J $ u — ±A'1fcfc%;ti£ 
^Ufe 0 3~4MPflfK ^tLb©CTLt©t^PBMC(Dfiiu©f iJ:ktt 
T^Jl 0f^fci|^nb7Ji o ^|^tloOCTLft©HCCi»^fS»§f 
Mtt^r6B#^0 51 C rfttiTs't^iaotMLfc 0 I^^IH 3 RT*& 1 fcyf: 
iT 0 9 68^ 3 3 « (34.4%) ©CTLft^, HLA-A2 4~ GPC3 + © Hep3B 
WHLA-A24 + GPC 3"© SK-Hep-1 (^LTiH, HL 
A-A24+ GPC 3 + <D HepG2 fcttl^T3&\,^fflfa&W&&&Lft 0 Z. <nm%&% 
Wm%^7°?- K#Me£^U K-HLA-^7^P K-CD8ffcf^-H 
LA-A24^-7 ^ J;oT[5J.^$tb6 ^ £^6>, Ctl?)©T|« 

fSf^HLA-A2 4 #Jj|Ct4<^ C D 8 + C T L id J; o tfifcixt £ £ 

6^ GPC3fi*©12S©^7°f K©^t^CTLlf^tl, HL 

A — A 2 4^^ttOGP C 3 if^^f KtlWCD 8 + CTLW8^©HC 
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c&&<o±R\z&^xtf&£ fritz bifi^&frz> 0 

IMM&\41 HC CHl*5tf5GP C 3 #^s<?W<DftW. 

4%<dhcc m# frbgimh inRfWkm.mm m<DHcc ^mtm^mm \c & # & 

*y 7 7 ' — (1 50 mM N a C 1 , 5 0 mM Tr i s „ p H 7 . 4, 1 % Nonidet 
P-40, ImM t^fW^StHJ^A (fP3fe^^XH OHOK 1 mM E 
DTA^R^P^T^IiSfi^^Vs/ h (Amersham, Arlington Heights, IL) ) 
^Tr^^bfCo ^$?#Jtf>_Uf ^SDS-PAGE ^/V±-et^i = 
yVP — .Xflg (Bio-Rad, Hercules, CA) Kh7^77- U7t 0 5 %J$Jg¥L 0.2% 
Tween20 Tris IW^S^^Tk cp "C^ ^ S"¥^^Ufc«, G 

PC 3 303-464 <DT 5 7 tfc^tSliti * Jtfcfcf LTf^M £ *bfc#L 

-G P C 3 ?-y-*rtfV 9 •f-7V%&fc (Santa Cruz, California) k$$\Z.4 

Ig, M#r7iMf-</V^-^->^— F (a b') 2 PffJf (n^fcjfe) (Amersham) 
SrfflW ECL^ryf (Amercham) tr^ffi VXfc^mtfc&lW, &T?To fc a 

^SEjSa»Yb^*ftt, ^^-SFtc:*5V>-C^*P(Z?^«feHl^ortTo*:(Nakatsura, T. 
h, Biochem. Biophys. Res. Commun. 281, 936-944 (2001) ) D OCTMIft-p 1 

*i:MUfcf * 4 ^m^Wfy/;^^ l .- 2 0 0tfl5Uft-GPC 

3 fetf* £ * Klffefe b fc„ R&ttStflg © fc & }<: 45kDa * ^ # # 14^ ^W^f iLT 
±BWfabM&£frZ>G P C 3 303-464 (Santa Cruz, CA) S.lKirC-glypican-3 
^f-^r^KU ^ ^/^^(Dfcf^-^Wb^fcfeiC FluoReporter Mini-Biotin-XX 
Protein Labeling Kit (F-6347) (Molecular Probes, Inc., Eugene) bfc 0 
9 6I>x;WELI SA7°^f (Nunc, Denmark) £r 4 0 C^— ife, PBS, pH 
7.4^ 0.Ug/!>x/KD^-fc FGP C 3 303-464 (Santa Cruz) T*=t — h Vfc 0 

4 % !>^MT^7^ y/P B s ^fiT? 1 B£R^ h£r:/ 

py^^ Lfcc ^tt^j-fliO^^^^/VS.t^^Ji^S: yf^rf-^itm- G P C 

L fc^ s #^x;KcHRP-ny^a^-h7 b 1/7° f7 1f v'y (END0GEN, 
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Woburn) ^MDUfco 3 0 W^a^i/ 3 y©t, ~f h £ P B S T* 3 
IH$c^U TMBlfiti (ENDOGEN) £f»PL-fc 0 iff©/t*liEL ISA!)- 
(^e^Vb 550, Bio-Rad) ^4 0 5 nmlrffiV^Co 

M^^HCClf^bEIfy^^lfc,, 4@<Dffi^:-c{e::&^T, gpc 

m<D&%:7&i&tbinft 0 tot, HCClUfi^^H-SGPC 3 mRNAM^G 
P C 3 ^>-^^®^im©Wa^« ^4t5 0 GPC3BGP I -T>-# — 
V^Sf-Cfc 1 ?, ftm? ^s-t^m-ehZ Wfgt4^$g#$^TV^S (Filmus J. , 
Glycobiology 11, 19R-23R (2001) ) D ^ ZL T\ £ tbfc G P C 3 >v^ 

[H»J 5 ] H C C ^Jfetfc©^ Ji^S.t*H C C ,|fi| «f te*5lt 5 ^MfcG 
P C 3 ^ V/^ffcD^fcB 

HepG2 ©i#t±||^t^ttGPC 3 ^ fC^fe-T^ ^S^^ftl" 3 

fcfcfc, Bf^©*&#WM^#}-IIIIf5lUfc HepG2 m^^^mf^iWdoV^T 
t>m^^ y^-f i/^£rfTofc 0 ^i&L»i#ift^*5ttS 6 . 12, 2 4, S:^ 

4 8 0#PeO<D:i#ilfJB- 1X10 5 m(D HepG2 *fflj&j&> blS UfcfaJ&»«?*m % WIM 
CD it CD 60kDa OGP C 3 ^ 9 f Oilft?:^ LTfc (04Ol/-yi, 3. 5, 

W7) 0 — *\ i2, 2 4, 8mm<Dmm^(DEepG2mm±m (lm 

l/^x/W©2 0/z 1) Tf»60kDa CDGP C 3 ^ W?^W*S*fJiUT33 0, GP 

C 3 * fC3S He P G2 2=> bi&ii-Uif fc&m £ frfc n £ £r^Lfc 0 

^iV^-e, fet-GP C 3 303-464 ifcf£2fct* If ;^Wfc#L—GP C 3 iBV^T 

(EL I SA) fcXZfem&ft'z'fro GPC 3 303-464 

KttJfcTZ*ftfR<DU& ! X-f'l''*#9£&M^s EL I S A^t^itSGPC 3 <Dj£ 

*(DltS%ltP>Lfc 0 HepG2 l#*_t?# ©jitfl?^fflV>, ODf-^CS^^T 

GP C 3 * jC^3e*i-S*2pAIRSrfffliiUfe 0 1 X 1 0 5 j@0 HepG2 

^2 4^J#*Lfcf©fi±»lml t©GPC 3^^^f OiSSrlU/ 

m 1 fc3^Lfc„ HepG2 Jfilf^OGP C 3 ^ yy^f©ttt Hep3B «fc <0 5 

^^#<, — * SK-Hep-1 (0 5). 
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m^-s HCClfjfD.t^©^ftGP C 3 9 ^s*?n<Dtkm%??otz. (HI6) 0 

2 8 ^ (Z)H c c If ^ fciiftf y 7°;i/^tt fe$8R£k1i*h1&%<0"7*7 r -f 

A-£^#>T UICC TNM^igfc^<5^T^I£fe b ^;5L7t 0 Hf 7 (Pt7, 06© 
1/— >-3) CDlk?f 2 0 ,u 1 tf»^ 60kDa <DGP C 3 ^ >-y^ ^ f£ (7)/^ V K fl* tfc ttl £ 
fc^ N 2^©HC CS#^Lt^4^©-^^^ F^ — cDjfiL^^fef^ttS^^L^^ 

ofc 0 ^ t 2 8 ^ © H C C If ll> f 5 4 ^ ©ii^ (HD) (Dlk^^P<DG 

PC 3 ^y/N7S©MEL I S A^ioTl¥{ffibfc (HI 7) 0 5 4 £ ©H D ik* 
i^OGP C 3 ? 0. 75U/m 1 T?fc t> . tl^S^ ( S D ) 0. 32 

©itiltltttS ^#^^tl,fc 0 2 8^©HC C0f ©5p±£Hfi» 1.98U/ 
m 1 Tfcofco Jf0.-if ^©GP C 3 ^^^^©^lE^J^PSjfi^^^i-Sfefe^. 5 
4^<DHDlfc?tcDG P C 3 ^ ^^^^<D^^)+ 3SDi Lt 1. 71 M^L7c 0 H 
CClf© 35. 7% (10/28) N HD©0% (0/54) ^GPC3^y/^fitt (> 
1.71) T-fcofco HCCifikf^©GPC3^y/^I©iIit HD{Jl*5fr 
S^ftSJ: t) fe^T^^lffi^ofc (P <0. 000l) o If 4, to^TE L I S 

A-CffNffiLfcG P C 3 (Dm^i^,m6 K^-TX 5 ^^rtL^tL 0. 94,1. 73, %.Z$ 69. 4 
U/ml tfeofc (^2) Q -T^^^, ^x^^y^nyx^y^T'ft 69.4U/ 
m 1 ©GP C 3 ^ JC te^ffi T?^ l. 73U/m 1 ©GP C 3 «^ttj-e# 

m 2 ©,^^fe^ 6>a*ft J; 5 1 0^©GPC3-ittIt©5t>2^ 
f 6M2 5) }1AF P^T^PIVKA-II ©^#^i4T*& <9 . ^:© — ^©mf 

1 6) fmif^^M© uicc ^-7"— ii t i^xftmznfco -r&fc^, afps 

XI PIVKA-II (DMjj&m&(VB%- ^l^TG P C 3 25 6§tt £ ^Ws'klfi § - £ 
frb, GPC 3»HCC©»^Iiv^*^i LTtffit^S^ t^BJ^^^ 
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m2 



HCC,«#28«CDjrfa>t*<&AFP, PIVKA-I!<t GPC3<D}H©ieS 



Pt (D ^gft(y), ttflJ ^Y;bX a U1CC Stage AFP(ng/ml) b (<20) c PIVKA-ll(mAU/ml) q (<40) GPC3(U/ml) d (<1.71) 



3 


56M 


HBV 


IVA 


54 e 


957 


1.73 


5 


71M 


HCV 


1MB 


8900 


31577 


1.73 


1 1 






i V M 








1 


64M 


HCV 


IIIA 


50 


15 


9.40 












JO 


9 QP. 


8 


69M 


HCV 


II! 


21 


21 


2.22 


9 


73M 


HCV 


IIIA 


25 


242 


1.18 


12 


blM 




I V A 


Q/1Q 

.349 


1 AQ 




17 


70M 


HBV 


IVA 


56 


133 


0.52 


18 


71F 


HBV 


11 


930 


994 


0.38 


19 


77M 


HCV 


11 


163 


96 


0.42 


24 


50M 


HCV 


)! 


29 


41 


0.28 


26 


63M 


HBV 


IVA 


5280 


1549 


0.87 


4 


69M 


HCV 


IIIA 


178 


28 


0.94 


15 


67M 


HCV 


11 


100 


32 


0.83 


22 


72M 


HCV 


IIIA 


25 


12 


1.67 


7 


62M 


HCV 


IVA 


10 


239 


69.39 


16 


72M 


HCV 


II 


<1 


840 


1.94 


14 


62M 


HCV 


11 


3 


69 


0.90 


20 


75F 


#B, #C 


IIIA 


<1 


63 


0.35 


27 


71M 


HCV 


IVA 


10 


19288 


0,83 


6 


72F 


HCV 


II 


9 


20 


3.09 


25 


63M 


HCV 


IVB 


<1 


<10 


62.45 


10 


58M 


m, &c 


IIIA 


3 


18 


0.66 


13 


69M 


HCV 


IVB 


6 


<10 


1.53 


21 


71M 


HBV, HCV 


IVA 


2 


26 


0.52 


23 


59M 


HBV 


IDA 


3 


18 


1.70 


28 


69M 


HCV 


IIIA 


<1 


28 


0.80 



a , HCV l*RT-PCR Sffll^-a&tiiLfco HBsAg li^v^-TAyT^-fe-f (RIA) ^m^XM-<t= 

b, AFP fcfcRIA $-ffllN-C^SLfc 0 

c, m^.mcom.^v^y-o'r-yCf^^to 

d, pivka-ii j3£t*GPC3l±:n>if ^A'f A-ZTy-fe-f (EIA) ffflUTtiLfc. 



1 ] Ser-Phe-Phe-Gln-Arg-Leu-Gln-Pro-Gly-Leu 5 ) <D-£-J$ 

W*&t'S?>'fc UT Fmoc-Leu-Wang resin (l00-200mesh) £rffl V^^fB* ^ V s ^ 

7 ^<£>JM:ff , Fraoc-Gly-OH, Fmoc-Pro-OH, 

Fmoc-Gln(Trt)-OH, Fmoc-Leu-0H, Fmoc-Arg(Pbf)-0HU Fmoc-Gln (Trt) -OH, 
Fmoc-Phe-OH, Fmoc-Phe-OH, Fmoc-Ser (tBu) -OH £rHR#C# y ~f V is ? g-ltlt&M, 
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b#)!3$t£*U ^^f;V^"byf-^-T/V (MTBE) tfJfc5ifi£;h^ 



tc 0 MUfc^7°f Kfct 2 HI^ MTBE t?«fe#- $ *L % 



7 . 

8 . 

9 . 



1 . mm 

2 . mm) 

3 . (ft*) 

4. {-ttyzry^tf) 



5 . (|fe#) 



6. (*y— ' <yi?) 



DMF 

20% y V s WDMF 1 0ml 
20%t°^y i?ls/YNB 10ml 
DMF 
DCM 

#a7$;iftS7$;t lmmole 

/ 0. 45M HBTU/HOBT 2.1ml (lmmole), 

DIEA 348 At 1 (2mmole) 

DMF 

DCM 

5% H 2 0 

5% 7s / — As 

3% ^^-r = y— /V 

3% i^y^ft- As 

3% MJ-^y/ptv^^y 

81% TFA 

MTBE 

MTBE 



(#) 

5 

30 



30 



120 



2 

1 

1 

4 

1 
1 



4 
1 
1 



f bHfcfe^/f KfiBioCad 60 (Perkin-Elmer, Foster City CA) \<L £ <0 , tfc 

^iT-^f X 10 3: ^ Pt l/CD C18 # 7 A (Phenomenex, Torrance, CA) ^JH^TiM HPLC 

-26- 



WO 2004/018667 



PCT/JP2003/010459 



SIC J:oT*#M^^fc 0 ^3S20ml/min, 4 5 10%B t» b 80%B A: 0.05% 

TFA/H 2 0, 0. 05% TFA/Tir h = h V M ©|t:#lifc£4gKT?$&tH L, 2£tB^ 

£ A220nm t»^ = ^ — bfe„ tf-a-T? 9 0 %£*±£r 5 5k fcf— ^ (E>ft*##f£ 
Lasermat 2000 (Finnigan Mat, San Jose, CA) £rffil\ MALDI-TOF fe~eff ft o fc 
feUI, 3S!&ffi[MH+] 1109. 3 tej&U »Jtt 1109. 9 £r#7c 0 

2 ] Phe-Phe-Gln-Arg-Leu-Gln-Pro-Gly-Leu (@fl^(l## 6 ) (D&]$ 
[#5£0!ll] £ IDil^ Fmoc-Leu-Wang resin SrH!/^ V <> l\ 
Fmoc-Gly-0H, Fmoc-Pro-OH, Fmoc-Gln (Trt) -OH, Fmoc-Leu-OH, Fmoc-Arg (Pbf)-OH, 
Fmoc-Gln (Trt) -OH, Fmoc-Phe-0H, Fmoc-Phe-0H £JlR^|£^ £ * fc 0 

St*##f<SO«r:^ Sftjg[MH+] 1131.3 {C^L, HMHfi: 1130. 4 ^T#fc Q 
[#tM3] Met-Phe-Lys-Asn-Asn-Tyr-Pro-Ser-Leu (IB^!j#-g- 7 ) <Z>^£fc 
[#til] i ID Fmoc-Leu-Wang resin £r W ^ Ltffl V\ 
Fmoc-Ser (tBu) -0H, Fmoc-Pro-OH, Fmoc-Tyr (tBu) -OH, Fmoc-Asn (Trt) -OH, 
Fmoc-Asn(Trt)-0H, Fmoc-Lys (Boc) -OH, Fmoc-Phe-OH, Fmoc-Met-OH £JlH#o1$-^£ 

®*##f©3&i^ JStiHg [MH+] 1031.2 ^^j-b, HiPHif 1032. 3 £#fc 0 
[###<I4] Phe-Thr-Asp-Val-Ser-Leu-Tyr-Ile-Leu (IB3«-^8) <7}^££ 
[f#il] i {31 Fmoc-Leu-Wang resin l^e?^ £ ttffil/\ 

Fmoc-Ile-OH, Fmoc-Tyr (tBu) -OH, Fmoc-Leu-OH, Fmoc-Ser (tBu) -OH, Fmoc-Val-OH, 
Fmoc-Asp(0tbu)-0H , Fmoc-Thr (tBu) -OH, Fmo c-Phe-0H &imikW& $ -&fc 0 

w*&$f<Di&%:, ^fit[MH-]ii2i.3 }-*fu, mmm 1122. 1 <sr#7t D 

[###U5] Lys-Phe-Ser-Lys-Asp-Cys-Gly-Arg-Met-Leu (IB^lJ#-5§- 9 ) (£>^$c 
[##il] £ IrJ^IC Fmoc-Leu-Wang resin £r|fi£& 1/^^ t LTfflt\ 
Fmoc-Met-OH, Fmoc-Arg (Pbf) -OH, Fmoc-Gly-OH, Fmoc-Cys (Trt) -OH, 
Fmoc-Asp(0tbu)-0H, Fmoc-Lys (Boc) -OH, Fmoc-Ser (tBu) -OH, Fmoc-Phe-OH, 
Fmoc-Lys(Boc)-0H ^HR^fe!^ £ i*rfc 0 

JC*^^^, Sf^{i£[MH-]iio8. 3 teMl>s mmm mi. 4 £#fc 0 

6 ] Trp-Tyr-Cys-Ser-Tyr-Cys-Gln-Gly-Leu (®3#J#-^- 1 0 ) <D^$c 

£ Fmoc-Leu-Wang resin &fM& t btffl V\ 
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Fmoc-Gly-OH, Fmoc-Gln (Trt) -OH, Fraoc-Cys (Trt) -OH, Fraoc-Tyr (tBu) -OH, 
Fmoc-Ser (tBu)-OH, Fmoc-Cys (Trt) -OH, Fmoc-Tyr (tBu)-OH, Fraoc-Trp (Boc) -OH £r 

WM[ft%r(D%£M, S!^ jit [MH+] 1114. 3 tei^U MWM 1115.7 3r#fc 0 

[#%i7] Lys-Tyr-Trp-Arg-Glu-Tyr-Ile-Leu-Ser-Leu (i^l 1) O-^ 

Fmoc-Leu-Wang resin ^flfel-^y t ttiV\ 
Fmoc-Ser(tBu)-OH, Fmoc-Leu-OH, Fmoc-Ile-OH, Fmoc-Tyr (tBu) -OH, 
Fmoc-Glu (Otbu) -OH, Fmoc-Arg (Pbf ) -OH, Fraoc-Trp (Boc) -OH, Fmoc-Tyr (tBu) -OH, 
Fmoc-Lys(Boc)-OH ^MSt^l^ $ ^tf^ 0 

Sffi^tJf©*^ aSfe^CMH-] 1104.3 fc^j-U, ^^ijjfi 1105.3 £r#7c 0 
[###!|8] Glu-Tyr-Ile-Leu-Ser-Leu-Glu-Glu-Leu (g£?(i#-§- 1 2 ) <Z>^££ 
t mW.K Fmoc-Leu-Wang resin £Hi£& Ui?Z/ t ITffiV^, 
Fmoc-Glu (Otbu) -OH, Fmoc-Glu (Otbu) -OH, Fmoc-Leu-OH, Fmoc-Ser (tBu) -OH, 
Fmoc-Leu-OH, Fmoc-Ile-OH, Fmoc-Tyr (tBu) -OH, Fmoc-Glu (Otbu) -OH &Ml!k$n<u 

Mr^©^, 3®fMfi [MH+J1371.6 fcfcfrU 1370.7 £#/c D 

[#%#!J9] He-Tyr-Asp-Met-Glu-Asn-Val-Leu-Leu (IS^J#^- 1 3 ) <Z)-^^c 

£ l^tH- Fmoc-Leu-Wang resin ^ £ LTffi V\ 

Fmoc-Leu-OH, Fraoc-Val-OH, Fmoc-Asn (Trt) -OH, Fmoc-Glu (Otbu) -OH, Fmoc-Met-OH, 

Fmoc-Asp(0tbu)-OH, Fmoc-Tyr (tBu) -OH, Fmoc-Ile-OH £rjlffi#cl£-^ $ "&fe 0 

SfMit CMH+] 1211.4 }d*fb, |£$!Hfi: 1213.4 £r#fc 0 

10] Ala-Tyr-Tyr-Pro-Glu-Asp-Leu-Phe-Ile (IB£lJ#^§- 1 4 ) O^J5fe 

Fmoc-Ile-Wang resin ^ t U"C^ V\ Fmoc-Phe-OH, Fmoc-Leu-OH, 

Fmoc-Asp (Otbu) -OH, Fmoc-Glu (Otbu) -OH, Fmoc-Pro-OH, Fmoc-Tyr (tBu) -OH, 

Fmoc-Tyr (tBu) -OH, Fmoc-Ala-OH ^JUI^/j^ $ -£r7c 0 

igl&lfi [MH-] 1216.4 HSO-fit 1217.4 £#fc 0 

1] Phe-Tyr-Ser-Ala-Leu-Pro-Gly-Tyr-Ile. (@H^IJ#^- 1 5) <D^J$ 

1 0] tfflMfc Fmoc-Ile-Wang resin (100-200 mesh) tr^^l/v 5 ^ t 
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LTffiV\ Fmoc-Tyr(tBu)-0H, Fmoc-Gly-OH, Fmoc-Pro-OH, Fmoc-Leu~0H, 
Fmoc-Ala-OH, Fmoc-Ser (tBu) -OH, Fraoc-Tyr (tBu) -OH, Fmoc-Phe-OH £ Ml^Jf^ $ 

fc*^/f^m s mwam m+i 1193.4 mmm 1196.8 %#fc D 

2] Arg-Phe-Leu-Ala-Glu-Leu-Ala-Tyr-Asp-Leu (@B^I)#-P?- 1 6 ) © 

1 ] £ IDilKl Fmoc-Leu Wang resin &rfflV\ Fmoc-Asp (Otbu) -OH, 
Fmoc-Tyr (tBu) -OH, Fmoc-Ala-OH,Fmoc-Leu-OH,Fmoc-Glu (Otbu) -OH, Fmoc-Ala-OH, 
Fmoc-Leu-OH, Fmoc-Phe-OH, Fmoc-Arg (Pbf)-OH ^rHH^jj^ $ 

Stft^tfr S^lfiCMH-] 1183.5 fc^fU 1186.7 %#fc D 

*HKf f ttJS»^ ^^gt'fc5 G P C 3 &3fc(D 1 2i«^f K^, 
HLA-A2 4 + HCCMOMH^O^Mt bTI^^Ufc. HCClf 

GP C 3 (D^Ji«H^(Cj£< , GPC 3#HCC©MIfe©Iift^^i 

HLA-A2 4tf)m±-^& <0 , ^OH C CRjStt© C T L triSf 5 - b&X% 
5GPC3 ^(D-<y^- KSrH^Lfc HLA-A 2 4 T WW* 0 #A<£-f££> 6 
Oyo^^U ^-£> 9 5 roCDst'fg^^ttA* 2 4 0 2 T?fc5 0 n — X^^AXfc 
2 0%, 77!)j7AT1il 2%ffc§ (Tokunaga, K. h, Immunogenetics 46, 
199-205 (1997); Imanishi, I. h, Proceedings of the 11th International 
Histocompatibility Workshop and Conference (Tsuji, K. £> M ) 1065-1220 
(Oxford University Press, Oxford, 1992) ) D ^ frl h CD%gMfa(b , G P C 3 ft, 
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2. SE?!l#-i§- 5 ~ 1 6 <DV^*L;5>K::^1-T 5: y^ia^(I^*5V^T 1 {@^fc« 2 
-<y°^- Kc 

3. N*^^2#@07?yi^7x^;VT7-y, ^n-y>\ y ?-Jr~ 

6 . if 1-4 <£>V^T;ft,a> 1 *Hf-fBi|c<D-<y 0 ^ KiHL i: £"3 tMt 

7. HLAWHLA-A2 4t'fc5, f»2£gf 6 KlfE^©^ V y — A c 

8. HLA^f^HLA-A*2 4 0 2T*l)5, ft^^S 7 (^fBftcO^ ^ y y 

9. Sf^^ 1 ~4 OV^;^lIK^fBl|!!o<D-<y 0 ^ K£Jll^ilBJM$ttT&ffl 

10. y^t°^^3 (glypican-3 ; G P C 3 ) ^ Jfl£ fcfift^^ 1 ~ 

1 1. ff^IIl~4cDV^-f^^l^S^fB«<D-<y 0 ^K^ffiv^TlfflIa1»#ttT 

1 2. m^mi ~4(DV^T^^i3S^fB«Sc©-<y 0 ^ K§rfflv>TM^$tb^s 

1 3. HLA^- J F-^ft^^il~4(DV^-f^^^ i l I Ifc|B«0-<y <, ^- K^Olt^ 
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15. G P C 3 fc^-i-^^^-^tf N fff ftUftft (H C C) <7}#||f£iJ 0 

16. f >7> t G P C 3 l^f 5 ftfr ^ift ^ § - ^ ^ x HCCO 

17. lictyy^oGPc 3^Mt5^t^^ i**ih 6 izmm 

18. GPC3H:^t5S:ft*t^ HC C©^Wf©ytJ60^y h 0 
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1 



J^AIE^BTBiCD GPC 3 m RNA <D#gSI£l iLfc#jEfliSI»»-e«>fBSa>*B**ifc 
hcc 20 Momtrl*. *rH**i<Dfr18mttmo>3&&&i tVtznm<DlB*tl£ 

01 5 10 15 20 25 30 
\ I I I I I 



HCC 20 S1 



/Ml- 



#13 



mm 



warn 
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H2 
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(a) 

80 



60- 



40 



20 



Pt 



1 pep 1 - 1^ CTL 




H13 



Hep G2 (HCC, A24, GPC3+++) 
SK-Hep-1 (HCC, A24, GPC3-) 
Hep 3B (HCC, A24-, GPC3+++) 
HuH-7 (HCC, A24-, GPC3+++) 



mm ctl 



S 20- 




(c) 



Pt 1 pep 7 -B§3> CTL 




100 



10 



31 CTL 




(e) 

40 Pt 2 pep 5 



. gfS CTL 




20 40 10 20 40 

Effector/Target J± 
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Effector/Target it 
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Effector/Target tt 
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Effector/Target hb 
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HI 3 




10 20 40 -JO 20 40 



Effector/Target kt 
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H4 



6h 



12h 24h 



48h 



60kDa 



I 



i 

2 

± 



3 4 

m m 



i 

J5 

-fern 

Urn 



6 

2 
m 



i 

7^ 



GPC3 



I 

s i 
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0.01 




n Hep G2 
a Hep 3B 
■ SK-Hep-1 



GPC3£>v^H(U / ml) 
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100 



£ 
ID 



A 

•PS 

CO 

I 

A 
-R 

°u 




1.71- - 



HCC 

n=28 
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SEQUENCE LISTING 
<110> KIRIN BEER KABUSHIKI KAISHA 

<120> A peptide and a medicament comprising the peptide 

<130> PH-1870-PCT 

<150> JP 2002-245831 
<151> 2002-08-26 

<160> 16 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 21 
<212> DNA 

<213> Homo sapiens 
<400> 1 

gttactgcaa tgtggtcatg c 21 

<210> 2 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 2 
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ctggtgccca gcacatgt 

<210> 3 
<211> 18 
<212> DNA 

<213> Homo sapiens 
<400> 3 

cctcgccttt gccgatcc 

<210> 4 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 4 

ggatcttcat gaggtagtca gtc 

<210> 5 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Ser Phe Phe Gin Arg Leu Gin Pro Gly 
1 5 



PCT/JP2003/010459 

18 



18 



23 



Leu 
10 



<210> 6 
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<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Phe Phe Gin Arg Leu Gin Pro Gly Leu 
1 5 

<210> 7 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 7 

Met Phe Lys Asn Asn Tyr Pro Ser Leu 
1 5 

<210> 8 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 8 

Phe Thr Asp Val Ser Leu Tyr He Leu 
1 5 
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<210> 9 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 9 

Lys Phe Ser Lys Asp Cys Gly Arg Met Leu 
1 5 10 

<210> 10 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 10 

Trp Tyr Cys Ser Tyr Cys Gin Gly Leu 
1 5 

<210> 11 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 11 

Lys Tyr Trp Arg Glu Tyr lie Leu Ser Leu 
1 5 10 
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<210> 12 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 12 

Glu Tyr He Leu Ser Leu Glu Glu Leu 
1 5 



<210> 13 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 13 

He Tyr Asp Met Glu Asn Val Leu Leu 
1 5 



<210> 14 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 14 

Ala Tyr Tyr Pro Glu Asp Leu Phe He 
1 5 
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<210> 15 
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